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FOREWORD 


This  project  was  performed  under  the  National  Ship¬ 
building  Research  Program,  The  PROJECT,  AS  PART  OF  THIS 
PROGRAM,  IS  A  COOPERATIVE  COST  SHARED  EFFORT  BETWEEN  THE 
Maritime  ADMINISTRATION,  Bethlehem  Steel  Corporation  (Spar¬ 
row’s  Point  Shipyard)  and  Avondale  Shipyards,  Inc,  The 
OVERALL  OBJECTIVE  OF  THE  PROGRAM  IS  IMPROVED  PRODUCTIVITY 
AND,  THEREFORE,  REDUCED  SHIPBUILDING  COSTS  TO  MEET  THE 
lower  Construction  Differential  Subsidy  rate  goals  of  the 
Merchant  Marine  Act  of  1970, 

The  studies  have  been  undertaken  with  this  goal  in 
MIND,  AND  HAVE  FOLLOWED  CLOSELY  THE  PROJECT  OUTLINE  APPROVED 
by  The  Society  of  Naval  Architects  and  Marine  Engineers' 

(  SNAME  )  Ship  Production  Committee,  The  research  effort  for 

THE  PROJECT  WAS  ASSIGNED,  BY  SUBCONTRACT,  TO  BETHLEHEM 

Steel  Corporation  (Sparrow's  Point  Shipyard), 

MR,  Hugh  Peck  served  as  Project  MANAGER  for  Bethlehem 
Steel  Corporation  while  MR,  John  Peart,  of  Avondale  Ship¬ 
yards,  INC.,  was  the  R  &  D  Project  Manager  responsible  for 
TECHNICAL  DIRECTION,  EDITING  AND  PUBLICATION  OF  THE  FINAL 
REPORT.  Program  definition  and  guidance  was  provided  by 
THE  MEMBERS  OF  THE  0  2  3  ~  1  SURFACE  PREPARATION  COATINGS  COM¬ 
MITTEE  of  SNAME,  MR,  C,  J,  Starkenburg,  Avondale  Shipyards, 
INC.,  Chairman, 

Special  thanks  ARE  ALSO  GIVEN  FOR  THE  SUPPORT  OF 
MR,  Jack  Garvey  and  MR,  Robert  Schaffran,  of  the  Maritime 
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Administration  ,  and  the  contributions  of  the  following 

CORPORATIONS: 

Alabama  Dry  Dock  and  Shipbuilding  Co.,  Mobile,  Alabama 
Avondale  Shipyards,  INC.,  New  Orleans,  Louisiana 
Bath  Iron  Works  Corporation,  Bath,  Maine 
Bay  Shipbuilding  Corporation,  Sturgeon  Bay,  Wisconsin 
Bethlehem  Steel  Corporation,  Beaumont,  Texas 
Bethlehem  Steel  Corporation,  ’SAN  Francisco,  California 
Bethlehem  Steel  Corporation,  Singapore 
Bristol  Steel  and  Iron  Works,  INC.,  Bristol,  Virginia 
Dravo  Corporation,  Pittsburgh,  Pennsylvania 
General  Dynamics,  Quincy,  Massachusetts 
High  Steel  Structures,  Lancaster,  Pennsylvania 
Ingalls  Shipbuilding,  Pascagoula,  Mississippi 
Jeffboat,  Incorporated,  Jeffersonville,  Indiana 
Lockhead  Shipbuilding  and  Construction  Company,  Seattle, 
Washington 

Long  Beach  Naval  Shipyard,  Long  Beach,  California 
Marathon  LeTourneau  Company,  Brownsville,  Texas 
Maryland  Shipbuilding  and  Drydock  Co.,  Baltomore,  Maryland 
Maxon  Marine  Industries,  INC.,  Tell  CityJ  Indiana 
Mare  Island  Naval  ShipyardJ  VallejoJ  California 
National  Steel  and  Shipbuilding  Co.jSan  Diego,  California 
Newport  News  Shipbuilding  &  DryDOCK  CoIjNewport  News, 
Virginia 

Peterson  Builders,  INC.,  Sturgeon  Bay,  Wisconsin 

Wiley  Manufacturing  Company,  Port  Deposit,  Maryland 
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Ameron,  Corrosion  Control  Division,  Brea,  California 
Carboline  Marine  Corporation,  ST,  Louis,  Missouri 
Carco,  INC.,  Detroit,  Michigan 
Chemical  Service  Co.,  Cleveland,  Ohio 
Diagraph- Bradley,  Industries,  INC.,  Herrin;  Illinois 
Devoe  &  Raynolds  Company,  INC.,  Louisville,  Kentucky 
Dykem  Company,  ST,  Louis,  Missouri 
International  Paint  Company,  INC.,  NEW  YORK,  New  YORK 
Joseph  Dixon  Crucible  Cot,  Jersey  City,  New  Jersey 
The  Lectroetch  Co.,  Cleveland,  Ohio 
Markal  Company,  Chicago,  Illinois 
Marsh  Stencil  MACHINE  Co.,  Belleville,  Illinois 
Metron  Marker  Co.,  Solana  BEACH,  California 
Joseph  H,  Matthews  and  Cot,  Pittsburgh,  Pennsylvania 
Mobil  Chemical  Company,  Edison,  New  Jersey 
John  P  r  Nissen,  JR.,  Co.,  Glenside,  Pennsylvania 
The  Pannier  Corporation,  Pittsburgh,  Pennsylvania 
Phillips  Process  Cot,  Rochester,  New  York 
Sprayon  Products,  INC.,  Bedford  Heights,  Ohio 
Tempil  DIVISION,  Big  Three  Industries,  South  Plainfield, 
New  Jersey, 

Weber  MARKING  Systems,  INC.,  Arlington  Heights,  Illinois 


III 


EXECUTIVE  SUMMARY 


The  primary  objective  of  this  project  was  to  establish 
METHODS  AND  MATERIALS  AVAILABLE  LOR  MARKING  STEEL  PLATES 
AND  SHAPES  WITH  INSTRUCTIONS  AND  IDENTIFICATION  SO  THAT 
SUCH  MARKINGS  NEED  NOT  BE  REMOVED  PRIOR  TO  TOPCOATING,  A 
PRIME  CRITERIA  IN  CHOSING  THE  MATERIALS  WAS  THE  COMPAT¬ 
IBILITY  OF  OVERCOATS  WITH  SUCH  MARKINGS  AND  THE  DURABILITY 
OF  THE  MARKING  MATERIALS  THEMSELVES, 

The  second  objective  was  to  determine  the  color  coding 
SYSTEMS  BEING  USED  BY  THE  SHIPYARDS  TO  IDENTIFY  MATERIALS 
AND  TO  ATTEMPT  TO  FORMULATE  AN  INDUSTRY  ACCEPTABLE  STANDARD, 

The  results  of  these  efforts  are  as  follows: 

1,  Pigmented  inorganic  ethyl  silicate  vehicle  marking 
MATERIALS  WERE  FOUND  TO  BE  SUPERIOR,  They  are  both 
DURABLE  AND  ARE  RECRATABLE  WITH  ALL  STANDARD  MARINE 
TOP  COATINGS,  See  Figure  1,2, 

2,  They  can  be  successfully  packaged  and  applied  on  a 
PRODUCTION  BASIS  BY  THE  USE  OF  BALL  POINT  POLY¬ 
ETHYLENE  BOTTLES,  S  ee  Figure  1,3, 

3,  Paint  type  marking  materials,  such  as  NIssen  and 
Tempil  markers,  leave  raised  impressions  which  are 
VISIBLE  THROUGH  SEVERAL  LAYERS  OF  TOPCOATS,  See 
Figure  1,1,  Also,  most  utilized  paint  type  markers 
ARE  SENSITIVE  TO  THE  STRONGER  SOLVENTS  USED  IN 
CHLORINATED  RUBBER  AND  EPOXY  COATINGS,  AND  LIFTING 
OR  WRINKLING  OF  THE  MATERIAL  OCCURS, 
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4  ,  A  SHIPYARD  SURVEY  DETERMINED  THAT  MANY  MATERIAL 
COLOR  CODING  SYSTEMS  ARE  BEING  USED  BY  THE  INDUS¬ 
TRY;  STANDARDIZATION  OF  SUCH  MARKING  CAN  BEST  BE 
ACCOMPLISHED  ON  A  CONCENSUS  BASIS  BY  THE  F~2  5 
Marine  Standards  Committee  of  the  American  Society 
of  Testing  Materials  (ASTM), 

If  steel  marking  is  accomplished  by  the  material  and 
METHOD  IDENTIFIED  HEREIN  A  CONSIDERABLE  COST  SAVINGS  COULD 
BE  EFFECTED  BY  ELIMINATING  COATING  FAILURES  AND  REWORK 
NECESSARY  THROUGH  THE  USE  OF  IMPROPER  MARKING  MATERIALS  AND/ 
OR  METHODS  OF  APPLICATION, 

The  pigmented  inorganic  ethyl  silicate  materials  are 
AVAILABLE  BUT  CAN  NOT  BE  OBTAINED  PREPACKAGED  IN  THE  BALL 
POINT  TIPPED  POLYETHYLENE  BOTTLES.  See  Figure  1,3,  SUFFI¬ 
CIENT  INTERST  MUST  BE  GENERATED  BY  THE  INDUSTRY  TO  JUSTIFY 
A  SUPPLIER  IN  PACKAGING  THESE  MATERIALS  AS  REQUIRED. 

Efforts  to  accomplish  this  will  be  implemented  by  the 


Program  Manager, 
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SECTION  1 
CONCLUSIONS 


1.  CONCLUSIONS 


PROJECT  RESULTS 

The  results  and  conclusions  of  this  report  are  SUM¬ 
MARIZED  BELOW: 

1.  A  URVEY,  SENT  TO  INDUSTRY,  DETERMINED  THE 
METHODS  USED  FOR  IDENTIFICATION  AND  INSTRUC¬ 
TION  MARKINGS  OF  STEEL  PLATES  AND  STRUCTURAL 
AS  WELL  AS  WHAT  TYPE  OF  COLOR  CODING  WAS 
BEING  USED.  Concurrently  with  the  survey, 
TESTS  WERE  CONDUCTED  TO  DETERMINE  THE  SUIT¬ 
ABILITY  OF  SPECIFIC  MARKING  MATERIALS  UNDER 
WEATHERING  CONDITIONS,  ConcLusIons  ATtAiNed 
FROM  BOTH  THE  TESTS  AND  THE  SURVEY,  WERE  AS 
FOLLOWS: 

A.  For  overcoating,  the  inks  and  the 
INORGANIC  ETHYL  SILICATE  PIGMENTED 
MATERIALS  PERFORMED  MOST  SUCCESS¬ 
FULLY 

B.  Paint  type  marking  materials  leave 
RAISED  IMPRESSIONS  THAT  ARE  VISIBLE 
THROUGH  TOPCOATS,  (  See  Figure  1,1), 

C .  NS  SEN  METAL  MARKERS,  WHICH  ARE  THE 
MOST  COMMONLY  USED  MARKERS  BY  SHIP¬ 
YARDS,  WERE  INCOMPATIBLE  WITH  FOUR 
OF  THE  SIX  COATING  SYSTEMS  TESTED. 

Markers  of  this  type  also  left 
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7AISED  IMPRESSIONS  WHICH  WERE  VIS¬ 
IBLE  AFTER  TOPCOATING,  MAKING  THEM 
AESTHETICALLY  UNSATISFACTORY, 

D  .P  AINT  STICK  TYPE  MARKERS  WERE  THE 

LEAST  SATISFACTORY  PERFORMERS  IN  THE 
OVERCOATING  TESTS,  FAILING  IN  ALL 
TOPCOAT  TESTS, 

E.  Pigmented  inks  and  dyes  proved  DIF¬ 
FICULT  TO  OVERCOAT,  In  many  cases 
TOPCOATS  HAD  POOR  ADHESION  TO  THESE 
Materials 

f. Inks,  except  the  pigmented  types, 

AND  DYES  HAVE  A  TENDENCY  TO  FADE  WHEN 
EXPOSED  TO  SUNLIGHT,  In  general, 
THESE  MATERIALS  ARE  DIFFICULT  TO  READ 
ON  INORGANIC  ZINC  PRIMERS  BECAUSE 
THEY  ARE  ABSORBED  INTO  THE  FILM, 

g. The  inorganic  ethyl  silicate  type  of 

MARKERS  PROVED  TO  BE  THE  BEST  OVER 
ALL  UNDER  ALL  TEST  CONDITIONSI  One 
OF  THE  PROBLEMS  ENCOUNTERED  WITH 
THESE  MATERIALS  WAS  FINDING  A  SUIT 
ABLE  APPLICATION  METHOD J  OR 
FOR  SHIPYARD  USE,  Finally,  attempts 
TO  INCORPORATE  THE  MATERIAL  INTO 
VARIOUS  DEVICES  AVAILABLE  LED  TO  THEIR 
SUCCESSFUL  INCORPORATION  INTO  BALL 
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Figure  1,1  -  Example  of  raised  impression  through  several 

LAYERS  OF  PAINT. 
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POINT  POLYETHYLENE  BOTTLES, 
h.The  Markal  materials  had  acceptable 
PERFORMANCE  UNDER  ALL  COATING  SYS 
TEMS  TESTED  EXCEPT  CHLORINATED  RUB 
ber,  These  materials  held  up  very 
WELL  ON  EXTERIOR  EXPOSURE  WHEN 
APPLIED  TO  INORGANIC  ZINC  PRIMERS  AND 
VINYL  BUTYRAL  WAS  PRIMERS,  However, 
THEY  DID  NOT  PERFORM  SATISFACTORILY 
OVER  EPOXY  PRIMERS, 

I.  ELT  TIP  MARKERS  WERE  INVESTIGATED 

AND  A  SUITABLE  TYPE,  WITH  HEAVY  DUTY 
REPLACEABLE  TIPS  AND  REFILLABLE 
FLUID  SUPPLY,  WAS  OBTAINED,  This 
DEVICE  PROVED  EXCELLENT  FOR  USE  WITH 
VERY  THIN  FLUIDS  SUCH  AS  INKS)  DYES) 
AND  MARKING  MATERIALS  WITH  LOW  PIG 
MENTATION, 

j.  iTwas  determined  that  most  marking 
DEVICES  CAN  NOT  ACCOMMODATE  OVERHEAD 
MARKING,  For  this  purpose  the  ball 
POINT  SQUEEZE  TUBES,  PAINT  BRUSH  AND 
PAINT  STICKS  WERE  THE  ONLY  SUITABLE 
ALTERNATIVES  For  felt  tip  type 
MARKERS  PRESSURING  WOULD  BE  REQUIRED 
FOR  OVERHEAD  APPLICATIONI 
K.  ONE  OF  THE  MOST  SURPRISING  RESULTS 
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OF  THE  TESTS  WAS  THE  FACT  THAT  OVER 
COATING  THESE  MARKING  MATERIALS  WITH 
ETHYL  SILICATE  INORGANIC  ZINCS  DID 
NOT,  IN  GENERAL,  PRODUCE  THE  POOR 
RESULTS  THAT  WOULD  BE  EXPECTED  WHEN 
OVERCOATING  ORGANIC  MARKS  WITH 
INORGANIC  ZINC  COATINGS, 
l.One  widely  used  marking  application 
METHOD  WAS  FOUND  TO  BE  THE  USE  OF 
AEROSOL  CANS  CONTAINING  PAINTS  OF 
VARIOUS  TYPES, 

1,2  CONCLUSIONS  FROM  SURVEY 

The  survey  was  conducted  in  two  parts  each  of  which 

WAS  SENT  TO  THE  INDUSTRY,  THE  FIRST  PART  INVOLVED 

QUESTIONS  ON  MATERIALS  USED  AND  THE  METHODS  OF  AP¬ 
PLICATION,  The  second  part  dealt  with  color  coding, 
1,2,1  Marking  Materials  and  Methods 

The  results  of  these  SURVEYS  ARE  AS  FOLLOWS: 

a,  It  was  found  THAT  THE  MAJORITY  OF  COM 

PANIES  USE  A  COMBINATION  OF  MATERIALS 
FOR  MARKING,  Among  the  most  frequently 
USED  WERE  A  COMBINATION  OF  PAINT,  SOAP 
STONE  AND  CRAYONS, 

b,  The  most  commonly  used  method  of  paint 

APPLICATION  FOR  MARKING  WAS  BY  MEANS 
OF  BALL  POINT  TUBES,  SEE  FIGURES  1,2 
AND  1,3, 
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Figure  1,2  -  Inorganic 

MARKING  MATERIAL  IN 
POLYETHYLENE  BOTTLE 


Figure  1.3  -  Ball  point 

POLYETHYLENE  BOTTLES 
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C .  OF  ALL  THE  YARDS  SURVEYED  IT  WAS  FOUND 
THAT  72%  ARE  USING  THE  SAME  COLOR  FOR 
MARKING  BY  ALL  TRADESI 

D.  Approximately  half  of  the  yards  sur¬ 
veyed  CLAIM  THAT  the  MARKING  materials 
ARE  COMPATIBLE  WITH  THE  TOPCOATS  THAT 
ARE  BEING  USED,  The  same  number  of 
YARDS  DO  NOT  REMOVE  THE  MARKINGS  PRIOR 
TO  APPLYING  THE  TOPCOATING, 

E.  When  markings  are  removed  by  the  SHIP¬ 
YARD,  THE  MOST  COMMON  METHOD  USED  IS 
ABRASIVE  SWEEPINGI 

F.  Tinting  of  primers  for  universal  color 
CODING  DOES  NOT  APPEAR  TO  BE  A  SATIS 
FACTORY  METHOD  SINCE  3  3  %  OF  THE  YARDS 
SURVEYED  DO  NOT  USE  PRECONSTRUCTION 
PRIMERS,  3  3  %  USE  A  SINGLE  PRECONSTRUC 
TIONAND  33%  VARY  PRECONSTRUCTION 
PRIMERS  IN  ACCORDANCE  WITH  THE  SPE 
CIFIC  CONTRACTI 

G.  For  the  majority  of  yards  applying  a 
PRECONSTRUCTION  PRIMER  INORGANIC  ZINC 
TYPES  ARE  THE  MOST  COMMONLY  USED,  T 0 
ACHIEVE  A  COLOR  STANDARD  WITH  THESE 
COATINGS  IS  IMPRACTICAL  BECAUSE  THE 
MANUFACTURERS  USE  DIFFERENT  COLORS  FOR 


THEIR  BASE  PRODUCTS 
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h,  Most  of  the  yards  using  color  coded 
STEEL  USE  ORGANIC  PAINTS  FOR  THAT  PUR- 
POSE  AND  FOLLOW  AS  TM  DESIGNATIONS  FOR. 
STEEL  TYPE  COLORS, 

1,3 CONCLUSIONS  FROM  TESTS 

Tests  conducted  included  both  salt  fog  tests  and  EX¬ 
TERIOR  EXPOSURE  TESTS,  Conclusions  from  these  tests 
WERE  AS  FOLLOWS: 

a,  The  inorganic  based  marking  materials  proved 
TO  HAVE  THE  BEST  PROPERTIES  OVERALL,  They 
HELD  UP  WELL  UNDER  EXTERIOR  EXPOSURE  CONDI¬ 
TIONS  AND  PERFORMED  SATISFACTORY  IN  TOPCOAT 
COMPATIBILITY  WITH  ALL  COATING  SYSTEMS  TESTED, 
Since  these  materials  proved  to  have  the  most 
DESIRABLE  PROPERTIES  ONE  OF  THE  PRIME  OBJEC 
TIVES  OF  THIS  PROJECT  WAS  TO  FIND  A  SUITABLE 
CONTAINER  TO  USE  WITH  THE  INORGANIC  MARKING 
MATERIALS,  As  A  RESULT,  THESE  MATERIALS  HAVE 
BEEN  SUCCESSFULLY  INCORPORATED  INTO  BALL  POINT 
POLYETHYLENE  MARKERS,  Suppliers  of  inorganic 
BASED  MARKING  MATERIALS  HAVE  EXPRESSED 
INTEREST  IN  THE  PACKAGING  OF  (OR  HAVING  PACK 
AGED)  THESE  MATERIALS  IN  POLYETHYLENE  BOTTLES, 
Some  of  these  bottles  have  a  sponge  INCOR¬ 
PORATED  INTO  THE  CAP  WHICH  WIPES  THE  TIP  EACH 
TIME  IT  IS  REPLACED, 
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SECTION  2 

PROJ  ECT  PLAN  OF 
ACTION  &  RESULTS 


2.  PROJECT  PLAN  OF  ACTION  &  RESULTS 


2.1  OBJECTIVES 

The  objectives  of  this  program  were  twofold,  First, 
THE  REMOVAL  OF  MATERIALS  PRIOR  TO  TOPCOATING  APPLICA 
TION  HAS  BEEN  A  COSTLY  OPERATION  FOR  THE  SHIPYARDS, 
Methods  and  materials  were  to  be  determined  that  would 
NOT  NECESSITATE  THIS, 

Secondly,  the  multitude  of  material  coding  systems  in 
USE  HAS  BROUGHT  ABOUT  CONFUSION  AND  COSTLY  MISTAKES, 
Towards  this  end  a  standard  coding  system  was  INVES¬ 
TIGATED,  This  study  addresses  these  problems  as 
FOLLOWS: 

2 . 2  GENERAL  APPROACH 

Phase  I  of  the  project  was  to  query  the  industry  and 
THEREBY  DETERMINE  WHAT  MARKING  MATERIALS  AND  METHODS 
WERE  BEING  USED,  THE  METHODS  OF  APPLICATION  AND  THE 
ACCEPTABILITY  OF  THE  SYSTEM  BY  THE  BUILDER,  Also, 
WHAT  COLOR  CODING  METHODS  WERE  BEING  USED  AND  THE 
SPECIFIC  PROBLEMS  RELATED  TO  THE  USE  OF  SUCH  MARKINGS, 
Phase  II  was  the  testing  and  evaluation  of  the  various 
MARKING  MATERIALS  AND  THEIR  METHODS  OF  APPLICATION, 
Materials  tested  included: 

1.  Paint  5.  Paint  sticks 

2.  Dyes  6.  Pigmented  Inorganic  VE- 

3.  InKs  HICLES 

4.  Stains  7.  Pigmented  Inks 
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2.2.1  Marking  Methods  and  Materials  Tested 

Many  types  of  commercially  available  marking 
METHODS  WERE  TRIED,  The  various  materials, 
AND  THE  TRADE  NAME  UNDER  WHICH  EACH  KNOWN,  IS 
LISTED  BELOW,  (For  the  complete  address  and 
NAME  OF  THE  SPECIFIC  MARKETING  COMPANY,  SEE 
the  List  of  Suppliers  on  page  VII) 

1.  Polyethylene  bottles  with  steel  ball 

POINT  TIPS,  (Markal,  Diagraph,  Magic 
Marker) 

2.  Squeeze  tubes  with  steel  ball  point 

TIPS,  (Nissen,  Tempil,  Newport  News 
Shipbuilding) 

3  .  Self  feeding  brush  pens,  (Carco) 

4  .  Felt  tip  marker,  permanent  tip, 

(Sandord,  Dixon) 

5.  Felt  tip  marker,  replaceable  tip,  re- 

FILLABLE  INK  SUPPLY,  (Marsh,  Carco) 

6.  Polyethylene  bottle  with  pressure  ’FED 

FOUNTAIN  BRUSH,  (Dykem) 

7.  Paint  Stick,  (Markal,  Dixon) 

8 .  Brush,  (Penamark,  Dykem) 

Several  examples  of  these  materials  and  their 
APPLICATION  METHODS  ARE  SHOWN  IN  FIGURES  2,1 

THROUGH  2,4, 
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Figure  2,1  -  Ball  point 

SQUEEZE  TUBES 


Figure  2.2  -  Self  feeding 

BRUSH  PENS 


Figure  2.3  -  Replaceable 
FELT  TIP  PENS 


Figure  2.4  -  Polyethylene 

BOTTLE  WITH  PRESSURE  FED 


2 . 2 . 1 . 1  Results  of  Survey 


The  following  two  part  inquiry  was 
SENT  TO  VARIOUS  SHIPYARDS  AND  STEEL 
FABRICATING  COMPANIES  TO  DETERMINE 
WHAT  MARKING  AND  CODING  METHODS  WERE 

CURRENTLY  IN  USE,  Part  One  involved 
MARKING  METHODS  WHILE  PART  Two  INVES¬ 
TIGATED  CODING,  the  numbers  after 
EACH  QUESTION  INDICATES  THE  NUMBER  OF 
AFFIRMATIVE  RESPONSES  GIVEN  TO  THE 
PARTICULAR  QUESTION: 

Inquiry  Part  One- -Marking  Methods 
1.  What  marking  methods  are  used  by  trades  in  your  company? 

a.  Steel  letter  and  numerical  punches  (  6  ) 
b  .  Paint  (21) 

c,  Chalk  (7) 

d,  Soapstone  (13) 

E.  INK  (5) 

f.  Crayon  or  paint  stick  (14) 

g  .  Dye  (l) 

h  .  Pencil  ( 1 ) 

1.  Electric  engraving  (1) 

2  .  WHO  MANUFACTURES  THE  MARKING  MATERIALS  USED  IN  YOUR  COM¬ 
PANY? 

A.  Young  Bros,  Stampworks,  Muscative,  Iowa 

b.  John  P.  Nissen,  JR,  Glenside,  PA,  (11) 

c.  Joseph  DIXON  Crucible  Co.,  Jersey  City,  N,  J,  (  9  ) 
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D,  Sanford  Company,  Belwood,  Illinois  (2) 

E«  International  Paint  Co.,  Union,  N,  J, 

F,  Markal  Co.,  Chicago  Illinois  (6) 

G ,  Rustoleum  (2) 

H,  Pittsburgh  Plate  Glass  Co.,  (1) 

I,  Johnson  Paint  Co.,  Pittsburgh,  PA,  (1) 

J,  Natahola,  C,  B,  Crystal  Co.,  New  YORK,  N,  y,  (1) 

K,  MAB  PaintCo.,  (1) 

L,  ST,  Louis  Crayon  &  Candle  Co.,  (1) 

M,  Berol  Corporation,  Danford,  Conn,  (1) 

N,  Mid -West  Crayon  Works,  ST,  Louis,  Mo,  (1) 

O,  Marsh  Stencil  Machine  Company  (1) 

P,  Faber- Castell,  Inc.,  Newark,  N,  J,  (2) 

Q,  Pacific  Aerosol,  Inc.,  San  Leandro,  Calif,  (1) 

R,  Ideal  Stencil  Machine  Co.,  Belleville,  III,  (1) 

S ,  Newport  News  SHIPBUILDING  (1) 

T,  Crown  Industrial  Products  Co,  (1) 

U,  S  her  win  Williams  (1) 

3  .  What  type  of  material  (s)  is  used  for  marking? 

a.  Paint  (19)  e.  Crayon  (7) 

b.  Ink  (5)  f.  Steel  stamp  (2) 

c.  Stain  (0)  g,  Chalk  (2) 

d.  Dye  (1)  h,  Soapstone  (4) 

4  .  What  type  of  dispensing  method  is  utilized  with  marking 

MATERIALS? 

a.  Ball  point  tube  (13)  h,  Steel  stamp  (2) 

b,  Ball  point  poly  bottle  (  3  )  l.  Felt  tip  pen  (  4  ) 
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c.  Brush  (4) 

d.  Crayon  (15) 

e.  Chalk  (9) 

f.  Soapstone  (12) 

G.  LAC  STICK  (0) 


j.  Roller  (2) 

k.  Spray  can  (  6  ) 

l.  Bamboo  Pen  &  ink  pot 
m  .  Oil  pencil  ( 1 ) 

n.  Electri  c  engraver  (1) 


5,  ARE  STANDARD  COLORS  USED  FOR  VARIOUS  TRADES  OR  DO  ALL 
TRADES  USE  THE  SAME  COLORS? 


a.  Same  color  (13) 

b,  Standard  colors  (  4  ) 

C  .  Only  inspectors  use  different  colors  (1) 

6  .  What  testing  methods  were  employed  in  determining  the 


SUITABILITY  OF  THE  MARKING  MATERIALS  USED? 


a,  Manufacturers  recommendation  (1) 
b  .  Field  trial  (13) 

c,  Laboratory  (3) 

d.  None  (3)" 

7,  Are  materials  compatible  with  currently  used  topcoats? 

As  Yes  (8) 

b,  Experienced  bleed  through  (1) 

c,  Marks  are  raised  (1) 

d,  Marks  are  removed  (3) 

E,  No  (7) 

8.  Are  materials  compatible  with  steel  and/or  currently 

USED  PRECONSTRUCTION  PRIMERS? 

A,  Yes  (15) 

B,  No  REBLASTED  (1) 

c,  Not  always  (1) 
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9  .  IF  INCOMPATIBILITY  EXISTS,  WHAT  REMOVAL  PROCEDURE  IS 
FOLLOWED  PRIOR  TO  TOPCOATING? 

a.  Abrasive  sweeping  or  abrasive  blasting  (8) 

b,  Not  removed  (  7  ) 

C  .  Solvents (3) 

d,  Wire  brush  or  hand  tools  (  3  ) 

e.  Sealer  applied  (2) 

10.  Estimate  the  cost  savings  associated  with  using  a 

MATERIAL  FOR  MARKING  THAT  WOULD  NOT  REQUIRE  REMOVAL 
PRIOR  TO  TOPCOATING  WITH  ANY  COATING  MATERIAL. 

A.  1  -  2  %  OF  BLASTING  COST  (1) 

b.  Several  hours  on  1 2  '  X  3  0  '  plate  (1) 

c.  $20,000  (1) 

d.  Considerable  (1) 

E.  Cost  OF  LABOR,  THINNER,  RAGS,  STAGING  (1) 

F.  700-800  MANHOURS  PER  VESSEL  (1) 

g.  Can  easily  run  in  excess  of  $50,  000  yearly  DE¬ 
PENDING  ON  AMOUNT  OF  STEEL  WORK  DONE  (1) 

11,  Additional  comments  or  suggestions  which  could  be  USE¬ 

FUL  IN  SELECTING  MARKING  MATERIAL  AND  APPLICATION 
MEDIA, 

a,  Material  should  be  weldable  and  non-toxic  when 

BURNED 

b,  Pressure  sensitive  tale  with  information  written 

ON  TAPE, 

c.  Markings  on  plate  tops  and  edges, 

d.  Need  refillable  markers, 

2-7 


E.  A  MARKING  MATERIAL  THAT  WOULD  BE  LEDGEABLE  ON  NON- 

COATED  STEEL,  BUT  WOULD  ALSO  BE  VISIBLE  THROUGH  A 
PRIMING  COAT,  WOULD  BE  OF  GREAT  HELP,  The  marking 
MATERIAL,  WHICH  COULD  BE  SEEN  THROUGH  THE  PRIMER 
MUST  BE  ERADICATED  BY  THE  FINISH, 

F.  The  media  should  be  a  hand  carried  paper  wrapped 
CRAYON  TYPE  EASILY  STORED,  AND  NON-LEAD  AND  NON 
DESTRUCTIVE  TO  A  PRIMER  OR  FINISH, 

G.  Would  LIKE  TO  see  regulations  to  INDICcATE  ON  MArKer 
JUST  WHAT  PAINTS  AND  MATERIALS  IT  WOULD  BE  COMPAT¬ 
IBLE  WITH  WHEN  OVERCOATING,  Also,  materials  or 
METHODS  NECESSARY  FOR  ERADICATION  SHOULD  SAME  BE 
INDICATED, 

H.  NO  PROBLEMS  WITH  CURRENT  MATERIALS, 

I.  A  MARKING  PAINT  OR  MATERIAL  IS  NEEDED  THAT  IS  COM¬ 
PATIBLE  WITH  INORGANIC  ZINC  AS  WELL  AS  ORGANIC  TOP¬ 
COATS  . 

Inquiry  Part  Two--Color  Code  Standardization: 

1.  Are  PLATES  AUTOMATICALLY  ABRASIVE  BLASTED? 

A.  YES  (14)  B,  No  (1 0) 

2.  Are  SHAPES  AUTOMATICALLY  ABRASIVE  BLASTED? 

A.  YES  (15)  B,  No  (10) 

3 .  Are  PLATES  AUTOMATICALLY  COATED  OR  ARE  THEY  HAND 

SPRAYED? 

a,  Automatically  (10)  b,  Hand  (13) 

4.  Are  shapes  automatically  coated  or  are  they  hand 

SPRAYED? 
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a,  Automatically  (7)  b,  Hand  (14) 

5.  Are  plates  and  shapes  processed  through  the  same  or 

DIFFERENT  UNITS? 

a.  Same  (13)  b.  Different  (4) 

6.  If  a  preconstruction  primer  is  used,  what  is  the 

GENERIC  TYPE? 

As  EPoxY  (3)  d,  Red  lead  primer  (1) 

b.  Inorganic  zinc  (10)  e,  Vinyl  butyrac  WASH 

c.  Alkyd-zinc  chromate  PRIMER  (1) 

(3) 

7.  If  a  preconstruction  primer  is  used,  who  is  THE  MAN¬ 

UFACTURER? 


a,  Ameron  (2) 

b,  International  (7) 

c.  BLP  (1) 

d.  Kansai  Paint  ( 1 ) 


e,  Porter  (2) 

f,  Atlas  Paint&  Varnish  (1) 

g.  Mobil  (i) 

h.  Devoe  (  1  ) 


8.  Are  different  steel  grades  color  coded  for  identifi¬ 


cation? 

As  Yes  (18)  B.  No  (4) 

9  .  What  color  standards  are  used  if  steel  is  color  coded? 
As  (1)  A131-MILD-ABS  grade  A,  B,  C,  CS-RED 

(2)  A2  12-BOILER  &  PRESSURE  VESSEL-HI-TEMP-BLACK 

(3)  A5 14-5 17-SSS 100  EXTRA  HI  STRENGTH-GREY 

(4)  HY80-NAvY  MIL-S-16216-GREEN 

(5)  A441-MARIGA VERSE  Vanadirem  tri-ten 
Sheffield  hi  strength  "B"-  live 

(6)  HT-NAvY  MIL-5-161 13-BLUE 
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b.  (1)  Grade  A  Mild  Steel 

White  Striping 

(2)  Grade  B  Mild  Steel 

Yellow  Striping 

(3)  Grade  C  S  Mild  Steel 

Orange  Striping 

with  Black  Hash 

Marks 

( 4  )  Grade  DS  Mild  Steel 

Orange  Striping 

(5)  AH-36  H,T,  S, 

Olive  Striping 

(  6 )  A  5 1 1 F  High  Y ield 

Red  Hash  Marks 

C,  (1)  ASTM  A-537 

White 

(2)  ASTM  A-36 

Red-White 

(3)  ASTM  A-572  Gr,42  MODIFIED 

Green-Blue 

(4)  ASTM  A-512  Gr,  55 

Orange -White 

(5)  ASTM  A-283  GR,  C 

Green-White 

(6)  AB  S  Grade  DS  Normalized 

Brown 

(7)  AB  S  Grade  DS  Normalized 

Brown-Purple 

Min  Yield  36  KS  I 

(8)  ABS  Grade EH-36 

Orange 

(9)  ABS  Grade  EH-36 

Green 

(10)  ABS  Grade  EH-32 

Y  E  L  L  o  w 

(11)  ABS  Grade  AH-36 

Blue 

D  .  (1)  ASTM  STANDARDS 

E.  (l)  ARS 

Green 

(2)  T- 1 

Red 

( 3 )  A  -  4  4 1  Triten 

Yellow 

(  4  )  1  0  4  5  &  Higher 

Blue  (Rounds) 

(  5  )  Corten  A-588,  A-242 

Yellow  Green 

(6)  4140 

Yellow  Blue 

2- lo 

(7) 

Astralloy 

(8)  Wearalloy 

(9)  40/50 

(10) 

Exten 

(li)  : 

Mayari 

(12) 

AR-360 

(13) 

A  R  ■  400 

(14) 

AR-321 

(15) 

4340 

(10 

2% 

(17) 

KFG 

(18) 

KFG  2% 

(1) 

A 

(2) 

B 

(3) 

C 

(4) 

CN 

(5) 

AST  M 

(8) 

DH 

(7) 

EH 

(8) 

CS 

(i) 

ASTM  STANDARDS 

(i) 

Mild  Steel 

(2) 

HTS 

(3) 

HY80 

Yellow  White 
Yellow  Red 
Blue  White  (PLATE) 
White  Green 
Red  Green 

Written  on  GreenBack- 
Ground 

Written  on  Green  BACK¬ 

GROUND 

Written  on  Green  BACK¬ 
GROUND 
White 
Orange 
Pink 

Orange  &  Pink 

Black 

White 

Red 

Green 

Yellow 

Gray 

Pink 

B  LUE 

Yellow 

Green 

Brown 
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I. 

(i) 

Mild  Steel 

Yellow 

(2) 

HTS 

Green 

(3) 

STS 

Red 

Ml 

HY80 

Brown 

J. 

(i) 

HY80 

Pink 

(21 

Cor-Ten 

Orange 

K. 

(l) 

HY80 

Brown 

(21 

Remainder  Yellow 

L. 

(l) 

Mild  Steel  MiL-S-22698 

Yellow 

12) 

HTS  Ml  L- S- 24094 

Dark  Green 

(3) 

HY80  Ml  L-  S- 16216 

Brown 

(4) 

HY100  Ml  L-  S- 16216 

Dark  Brown 

(5) 

STA  Mi  L -  S -  20154 

Red 

(6) 

HY90 

Brown 

ASP 

Light  Blue 

Non-Magnetic 

Black 

m.  (1)  Ingalls  Shipbuilding  Manufacturing  Standard 
Process, 

10.  IF  COLOR  CODING  IS  USED,  WHAT  IS  THE  MODE  OF  APPLICA¬ 

TION? 

a.  Tinting  paste  added  at  job  site  to  primer  (2) 

b,  Tinting  paste  added  by  paint  company  at  factory  (  4  ) 

C.  ZlG  ZAG  LINES,  STRIPING,  OR  OTHER  CONFIGURATION 

ADDED  AT  AUTOMATIC  UNIT  (  3 ) 

d.  Sash  Brush  or  Roller  (2) 

e.  Spray  can-manual  application  (11) 

11.  If  color  coding  is  utilized,  is  color  permanence 
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SATISFACTORY  FOR  IDENTIFICATION  AFTER  EXTERIOR  EX¬ 
POSURES  OF  SIX  TO  EIGHT  MONTHS? 

A.  Yes  (15)  B.  No  (3) 

1 2.  Is  A  SINGLE  PRECONSTRUCTION  PRIMER  USED  OR  DOES  THE 

PRIMER  VARY  BY  CONTRACT? 

a.  Single P CP  (7) 

b.  VariES  by  contract  (9) 

C.  Do  NOT  USE  (7) 

13.  Additional  comments  or  suggestions  which  could  be 

USEFUL  IN  STANDARDIZING  A  COLOR  CODE  FOR  STEEL  IDEN¬ 
TIFICATION. 

A.  We  ARE  CONTEMPLATING  COORDINATING  OUR  OWN  COLOR 
CODING  WITH  THAT  USED  BY  AS  TM  TO  AVOID  CON- 

FUSION  AT  THE  MILL  WHERE  OURS  DIFFER  FROM  A  6  ,  At 

THE  PRESENT  THE  COLOR  CODE  FOR  STEEL  FOR  US  IS  TO 
OUR  OWN  CODE,  WHEN  REQUESTED,  EVEN  IF  IT  DIFFERS 
FROM  A6. 

b  .  Develop  UNIVERSAL  COLOR  CODE  SYSTEM  FOR  STRUCTURAL 
AND  ABS  GRADE  STEELS  THAT  CAN  BE  UTILIZED  WITH 
VARIOUS  CONSTRUCTION  PRIMERS  WITH  NECESSARY  TINT 
ING  MATERIALS. 

C  .  The  principle  of  color  coding  by  the  industry  with 
CERTAIN  STANDARDS  APPEARS  VERY  HELPFUL. 

d.  Should  be  done  at  steel  mill,  around  all  edges  and 

ZIG-ZAG  THROUGH  MAJOR  SURFACE  AREAS, 

e.  Paint  used  for  identification  purposes  should  be 

COMPATIBLE  WITH  ALL  OTHER  PAINT  APPLICATIONS  SUCH 
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AS  EPOXY,  VINYLS,  ETC.,  AND  SHOULD  BE  A  BASE  PRIMER 
FOR  ALL  OTHER  COATINGS. 

f.  Colors  used  should  vary  enough  to  be  readily  RECOG¬ 
NIZABLE.  (Some  colors  used  do  not  have  enough 
VARIANCE  TO  BE  EASILY  DISTINGUISHABLE  FROM  EACH 
OTHER) 

2. 2. 1.2  Typical  Industry  Standard 

A.  Ingalls  Shipbuilding  Company’s 

Standard  Process  for  Marking  Steel 
and  Aluminum  Plates  and  Shapes, 

ON  A  PARTICULAR  CONTRACT,  IS  SHOWN 

ON  THE  FOLLOWING  PAGES,  THIS  IS 

A  TYPICAL  STANDARD  USED  BY  ONE 
COMPANY,  BUT.  IT  COULD  VERY  WELL  BE 
USED  TO  INITIATE  AN  INDUSTRY  WIDE 
STANDARD. 
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M„  •  ATTACHMENT  (4) 


t - - 

EB  INGALLS  SHIPBUILDING 

Uiion  • 

APPROVED  BYt  7 

llubjw-t-Ww7  ' 

L.  N.  WaricLell  1 

Hi 

date  effvc 

2  May  1977 

MANUFACTURING  STANDARD  PROCESS 
(MSP) 

T,TLE  •  ALUMINUM,  MILITARY  CONTRACTS,  COLOR  CODING 

OF 


A.  PROCESS 

1.  To  ensure  that  the  Naval  requirement  is  met  for  aluminum  (plates  and  shapes) 
identification  throughout  storage  and  fabrication,  and  that  the  system  provides 
the  means  of  identification  of  material  from  receipt  to  assembly  build-up. 

2.  Identify  the  incoming  aluminum  as  it  is  received  against  the  purchase  order, 
bill  of-lading,  or  other  receiving  document .  Determine  the  color  code  to  be 
applied  by  comparing  the  receiving  data  with  the  specification  number  and 
description  appearing  in  Table  I  and  IL 


Denotes  change 
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FORM  R-  3620 


■Jtton 


INGALLS  SHIPBUILDING 


NUMBER 

revIpage  OF 

MSP  9  Oli— 01 6 

a!  2  4 

designation/grade 


TABLE  I  ('PLATE’) 

COLOR  SPECIFICATION 


DESCRIPTION 


LA 

Yellow 

QQ-A-250-20 

5U56H116  or  117 

LC 

Blue 

QQ-A- 250-1 OC 

5k5bR3h 

AA 

Red 

QQ-A-250-8D 

5052-H22  or  H32 

AE 

Green 

QQr-A-250-9 

51i56H112 

AF 

Black 

MIL-F-17132 

6061TY 

Floor  Plate 
Rolling  Pattern 

GD 

Light  Grey- 

QQ-A-250-19 

5086H112 

LP 

Orange 

QQrA-250-7li 

5086H32 

LE 

Purple 

QQ-A-250-19  . 

•5086H116 

LY 

Brown 

QQ-A-250-9 

51+36H321 

LO 

Olive 

QQ-A- 250-11 

6061T651 

LM 

Ivory- 

QQ-A- 250-1 ID 

6061 T6 

ML 

Dark  Grey 

QQ-A-250-7  . 

5086H112 

TABLE  II  (SHAPES1) 


DESIGNATION/GRADE 

COLOR 

SPECIFICATION 

DESCRIPTION 

LB 

Yellow 

QQ-A-200-7C 

51*56hiii 

LD 

Blue 

QQ-A-200-6 

A5l]H111 

LN 

Red 

QQ-A-200-8C 

6061T6 

LF 

Green 

QQrA-200-5  . 

5086H111 

3.  All  Iranian  material  will  "be 
regular  color  coding. 

color  coded  with  a  gold  stripe 

in  addition  to 
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INGALLS  SHIPBUILDING 


B 

trton 


NUMBER  I  REV  j  PAGE  OP 

90U-016  1  A  1  3  1 


1;  After  the  plate  or  shape  has  been  delivered  to  its  first  "resting  place" 
along  the  line,  apply  the  proper  color  paint  corresponding  to  the  pilot 

spot  color. 

CAUTION 


Safety  precaution,  as  specified  in  the  LSS 
Safety  Manual,  shall  be  observed  during  all 
painting  operations. 

A.  LDENTIPICATION  OF  PLATES 

1.  Using  an  aerosal  spray  can  coat  each  of  the  two  (2)  comers  of  plates 
on  the  side  facing  "UP",  (See  Figure  l).  . Vh 


INGALLS  SHIPBUILDING 


NUMBER 

90l|-01  6 


C.  identification  of  small  parts  mid  material 


1‘  I^a’ll1^63’  3114  Shapes  Sha11  be  identified  ly  letter  designation- 


I5*  QUALITY  ASSURANCE  PROVISIONS 


'■  SrgspS?”  Shaal  verify  appUcatlon  of  ™  «*»  «*»  auxin 


2'  TOlor'ooded633'  ±nspeotor  sha11  verif>'  that  all  applicable  material  is 


3o  If  an  inspector  finds  any  applicable  material  that  is  not  color  coded 
or  improperly  coded,  a  Nonconformance  Record,  form  F-187.  shall  Lr 
prepared  in  accordance  with  S.P.  16210,65. 


E.  CORRECTIVE  ACTION 


1.  Reidentify  all  material  to  approved  documents  when  either  original 
identification  was  incorrect  or  through  lost  identity.  On  material 

:  ^rdenV\ed  Zemo7e  311  Previous  traces-  of  coloring  with  approved 

solvents,  or  steel  wire  brushes  before  applying  new  color  coding. 
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MSP  90U-007 

Page  2  of 

6 

TABLE 

JC 

DESIGNATION 

COLOR 

SPECIFICATION 

DESCRIPTION 

WA 

Orange 

MIL-S-2M13A 

(Modified) 

Material  under  %  inoli  thiok  to  be 
furnished  as  rolled,  tensile  to  be 
90,000  PSI  maximum* 

Charpy  impacts  to  be  waived  on 
thickness  over  J  inch  to  £/8  inch 
excl . 

Supplier  to  perform  nonductility 
testing  of  material  5/8  inch  thick 
and  heavier  in  lieu  of  Charpy  im¬ 
pacts  per  paragraphs  A*.. 6-3  and 
^+•5-  3  line  E  of  Amendment  §  1  — 
above . 

XB 

Olive 

ASTM-Ai|4l 

Plates  &  Shapes  TJSS:  Tri-Ten 
Sheffield:  El -Strength  "Bn 

Yoloy:  A24*1  Republic:  A);?|i 

xc 

Dark 

Gray- 

ASTM-A2lj.2 

Plates  &  Shapes  ESS:  Corten, 
Sheffield:  HI -Strength  "A" 

Republic :  f?0 

AX 

Purple 

ASTM-A2lj2 

Type. 2  Structural  Steel  Channel, 

A2l*2  Typ.  50,000  PSI  yield, 

70,000  PSI  tensile,  ultimate 
percentage  of  elongation  not 
required. 

XD 

Green 

MIL-S-20166 

Steel  Structural  Shapes;  Weldable 
Medium  Carbon  and  High  Tensile; 

Hull  &  Structural  -  Grade  HT  ' 

Type  E 

XE 

Green 

MIL-S-16113C 

Steel  Plates,  High  Tensile  (BT) 

Hull  and  Structural  Type  I,  Class  E 

XH 

Brown 

MIX; — S — 1 621 6 

Steel  Plates,  Alloy,  Structural, 

High  Yield  Strength  HY-80 

KM 

Red 

.  ASTM-A36 

Steel  Shapes,  MM  Grade  Steel. 
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MSP  904-007  Page  3  of  6 

XJ 

Yellow 

MIL-S-20166 

Steel  Structural 
Shapes;  Weldable 
Medium  Carbon  and 
High  Tensiles; 

Hull  and  Structural 
—  Grade  M  Type  U 

XK 

Blue 

MIL-S-20154 

High  Yield 

Plates  HY-100 

XL 

Red 

MlL-S— 22693A 

Steel  Plate ,  Carbon 
Structural,  for 
Ships,  Type  1 

Class  A,  B,  or  C 
as  Rolled 

HC 

Red 

and 

Ivory 

MIL-S-22698A 

Steel  Plate  Carbon 
Structural ,  for 
Ships,  Type  1  Class 

D  as  Rolled 

NOTE 

The  second  color 
applied  adjacent 
first. 

shall  be 
to  the 

XP 

Red 

ASTM-A131 

Mild  Steel  Shapes 

XU 

Brown 

XY-80 

MIL-S-22664 

(Ships) 

Steel,  Alloy, 
Extrusions , 
Structural  Shapes  I 
(HY-80  and  HY-100) 

XU 

Blue 

HY-80 

MIL-S-22664 

(Ships) 

Steel,  Alloy 
Extrusions  (HY-80 
and  HY-100) 

XY 

Brown 

HY-80 

MIL-S-22958 

Steel,  Alloy, 

Shapes  Hot  Rolled 
Structural  (HY-80 
and  HY-100) 

NOTE 

Bars  only  | 

XX 

Blue 

HY-100 

MIL-S-22958 

Steel,  Alloy  Shapes  ? 
Hot  Rolled,  Struc¬ 
tural  (HY-80  and 
HY-100) 

XX 

Black 

ASTM-A537 

Fire  Box  Quality, 
Impact  Testing 
Requirements  same 
as  for  Type  A  Steel 
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MSP  904-007  Page  4  of 
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XY 

Ivory 

ASTM-A517 

Charpy  V-Notch 
Impact  Valve  of  15 
LBS  at  -  50°F 
Transverse  Impact 
Test  from  each 

Plate  as  Rolled, 
Testing,  to  be 
Witnessed  by  ABS 
Surveyor 

GR 

Black 

and 

Ivory 

QQ-S-691C 

Steel  Plate,  Carbon-1 
Silicon,  Carbon 
Molybdenum  Alloys 

Hot  Rolled,  (Marine 
Boiler  Quality) 
Class  "E" 

3.  All  in-process  material  received  undergoes  a  cleaning  process 
through  the  wheelabrator,  prior  to  cutting.  All  rust  and 
previous  markings  will  be  removed  at  this  operation.  After 
the  cleaning  is  accomplished,  a  pilot  color  spot  shall  be 
applied  immediately  to  the  material  for  later  identification. 

NOTE 

Close  attention  must  be  given  to  the 

proper  selection  of  the  pilot  color 
spot  at  this  point.  Incorrect  pilot 
color  spot  will  result  in  incorrect 
color  coding,  resulting  in  loss  of 
material  identity. 

4  .  After  the  plate  or  shape  has  been  delivered  to  its  first 

"resting  place"  along  the  line,  apply  the  proper  color 
paint  corresponding  to  the  pilot  spot  color. 

CAUTION 


Safety  precautions,  as  specified  in  the 
LSS  Safety  Manual,  shall  be  observed 
during  all  painting  operations. 

3.  IDENTIFICATION  OF  PLATES 


1.  Using  an  aerosal  spray  can  coat  each  of  the  four  (4)  corners  of 
plates  on  the  side  facing  "UP",  (See  Figure  1) . 
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MSP  904-007  Page  6  of  6 
D.  IDENTIFICATION  OF  SMALL  PARTS  AND  MATERIAL 


1.  Small  parts,  plates,  and  shapes  shall  be  identified  as  per 
section  B  and  C  as  required. 

E.  QUALITY  ASSURANCE  PROVISIONS 


1.  The  Receipt  Inspector  shall  verify  application  of  proper 
color  code  during  receipt  inspection. 

2.  The  in-process  inspector  shall  verify  that  all  applicable 
material  is  color  coded, 


3.  If  an  inspector  finds  any  applicable  material  that  is  not 
color  coded  or  improperly  coded,  a  Deficiency  Report  shall 
be  prepared  in  accordance  with  Operating  Instruction  704-1.2 
"Use  of  Deficiency  Report". 


F.  CORRECTIVE  ACTION 


1 .  Reidentify  all  material  to  approved  documents  when  either 

original  identification  was  incorrect  or  through  lost  identity. 
On  material  to  be  reidentified  remove  all  previous  traces  of 
coloring  with  approved  solvents  or  steel  wire  brushes  before 
applying  new  color  coding. 


2.2.2  Exposure  Tests 

Table  1,  in  this  report,  is  a  listing  of 
THE  TOPCOATING  TESTS  USING  THE  TYPES  OF 
COATINGS  COMMON  TO  THE  MARINE  INDUSTRY 
OVER  VARIOUS  TYPES  OF  MARKING  MATERIALS. 

Each  of  the  numbered  panels  indicated  in 
the  Table  were  exposed  in  a  salt  fog 
CHAMBER  FOR  2,500  HOURS,  AFTER  WHICH  THE 
ADHESION  OF  EACH  WAS  TESTED  BY  PROBING  WITH 
A  KNIFE,  A  RATING  SYSTEM  FROM  TEN  TO  ZERO 
WAS  USED,  WITH  TEN  BEING  EXCELLENT  ADHESION 
AND  ZERO  INDICATING  A  COMPLETE  FAILURE.  Any 
RATING  BELOW  SEVEN  WAS  CONSIDERED  TO  BE  UN 
SATISFACTORY,  All  marking  was  done  on 
PANELS  PRIMED  WITH  INORGANIC  ZINC  PRECON 
STRUCTION  PRIMER. 

The  following  coating  systems  were  tested 
AS  TOPCOATING  MATERIALS  OVER  ALL  MARKS: 

1.  Wash  primer/silicone  alkyd 

2.  Catalyzed  epoxy 

3  .  Chlorinated  rubber 

4  .  Single  package  epoxy/silicone  alkyd 

5.  Bituminous  aluminum  filled 

6.  Inorganic  zinc 

During  the  test  six  marking  materials  PER¬ 
FORMED  SATISFACTORILY.  In  addition,  three 
OTHER  MARKING  MATERIALS  HAD  ONLY  ONE  FAILURE. 


2-25 


Table  2  indicates  the  performance  of 

MARKING  MATERIALS  IN  THE  SALT  FOG 
STUDY  AND  RELATES  WHETHER  THE  PERFORM¬ 
ANCE  WAS  ACCEPTABLE  OR  UNACCEPTABLE. 

Table  3  rates  the  system  tested  and 

SHOWS  WHEN  FAILURES  WERE  NOTED, 

Typical  failures  that  occurred  during 

THE  SALT  FOG  STUDY  ARE  SHOWN  IN  FIG¬ 
URES  2,5  AND  2,6 
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TABLE  I 


COATING  SYSTEMS  AND  MARKING  MATERIALS  TESTED 


PANEL  NO. 

COATING 

SYSTEM 

MARKING  MATERIALS 

#1 

Inorganic 

Zinc 

PCP 

(1) 

30-34B 

Black  Marker 

Wash  Primer 

(2) 

Tempil 

Pyromarker  Yellow 

Silicone  Alkyd 

(3) 

Tempi 1 

Pyromarker  White 

(4) 

Tempil 

Pyromarker  Aluminum 

#2 

Inorganic 

Zinc 

PCP 

(5) 

Nissen 

Orange 

Wash  Primer 

(6) 

Nissen 

Yellow 

Silicone  Alkyd 

(7) 

Nissen 

White 

(8) 

Markal 

Paint  Stick 

#3 

Inorganic 

Zinc 

PCP 

(9) 

Markal 

Squeeze  Tube  White 

Wash  Primer 

(10) 

Markal 

Squeeze  Tube  Yellow 

Silicone  Alkyd 

(ID 

Penamark 

(12) 

Marsh 

T-Grade  White  (99  Marker) 

#4 

Inorganic 

Zinc 

PCP 

(13) 

Marsh 

T-Grade  Yellow  (99  Marker) 

Wash  Primer 

(14) 

Carco 

-  Orange  -  (99  Marker) 

Silicone  Alkyd 

(15) 

Carco 

-  White  -  (99  Marker) 

(16) 

Dykem 

-  Staining  Yellow 

#5 

Inorganic 

Zinc 

PCP 

(17) 

Dykem 

Layout  Orange 

Wash  Primer 

(18) 

Dixon 

Redimark 

Silicone  Alkyd 

(19) 

Arne  r  on 

Blue 

(20) 

Arne r on 

Red 

#6 

Inorganic 

Zinc 

PCP 

(1) 

30-34B 

Black  Marker 

Epoxy  -  2 

Pkgs . 

(2) 

Tempil 

Pyromarker  Yellow 

(3) 

Tempil 

Pyromarker  White 

(4) 

Tempil 

Pyromarker  Aluminum 

#7 

Inorganic 

Zinc 

PCP 

(5) 

Nissen 

Orange 

Epoxy  -  2 

Pkgs . 

(6) 

Nissen 

Yellow 

(7) 

Nissen 

White 

(8) 

Markal 

Paint  Stick 

#8 

Inorganic 

Zinc 

PCP 

(9) 

Markal 

Squeeze  Tube  White 

Epoxy  -  2 

Pkgs . 

(10) 

Markal 

Squeeze  Tube  Yellow 

(ID 

Penamark 

(12) 

Marsh 

T-Grade  White  (99  Marker) 

#9 

Inorganic 

Zinc 

PCP 

(13) 

Marsh 

T-Grade  Yellow  (99  Marker) 

Epoxy  -  2 

Pkgs . 

(14) 

Carco 

Orange  (99  Marker) 

(15) 

Carco 

White  (99  Marker) 

(16) 

Dykem 

Staining  Yellow 
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TABLE  I  -  (Cond't.) 


PANEL  NO. 
#10 

#11 

#12 

#13 

#14 

#15 

#16 

#17 

#18 

#19 


COATING  SYSTEM 


Inorganic  Zinc  PCP 
Epoxy  -  2  Pkgs . 


Inorganic  Zinc  PCP 
Chlorinated  Rubber 


Inorganic  Zinc  PCP 
Chlorinated  Rubber 


Inorganic  Zinc  PCP 
Chlorinated  Rubber 


Inorganic  Zinc  PCP 
Chlorinated  Rubber 


Inorganic  Zinc  PCP 
Chlorinated  Rubber 


Inorganic  Zinc  PCP 
One  Pkg .  Epoxy 
Silicone  Alkyd 


Inorganic  Zinc  PCP 

One  Pkg .  Epoxy 
Silicone  Alkyd 


MARKING  MATERIALS 


(17)  Dykem  Layout  Orange 

(18)  Dixon  Redimark 

(19)  Ameron  Blue 

(20)  Ameron  Red 

(1)  30-34B  Black  Marker 

(2)  Tempil  Pyromarker  Yellow 

(3)  Tempil  Pyromarker  White 

(4)  Tempil  Pyromarker  Aluminum 

(5)  Nissen  Orange 

(6)  Nissen  Yellow 

(7)  Nissen  White 

'8)  Markal  Paint  Stick 

(9)  Markal  Squeeze  Tube  White 

(10)  Markal  Squeeze  Tube  Yellow 

(11)  Penamark 

(12)  Marsh  T-Grade  White  (99  Marker) 

(13)  Marsh  T-Grade  Yellow  (99  Marker) 

(14)  Carco  Orange  (99  Marker) 

(15)  Carco  White  (99  Marker) 

16)  Dykem  Staining  Yellow 

(17)  Dykem  Layout  Orange 

(18)  Dixon  Redimark 

(19)  Ameron  Blue 

(20)  Ameron  Red 

(1)  30-34B  Black  Marker 

(2)  Tempil  Pyromarker  Yellow 

(3)  Tempil  Pyromarker  White 

(4)  Tempil  Pyromarker  Aluminum 

(5)  Nissen  Orange 

(6)  Nissen  Yellow 

(7)  Nissen  White 

(8)  Markal  Paint  Stick 


Inorganic  Zinc  PCP 
One  Pkg .  Epoxy 
Silicone  Alkyd 


(9)  Markal  Squeeze  Tube  White 

(10)  Markal  Squeeze  Tube  Yellow 

(11)  Penamark 

(12)  Marsh  T-Grade  White  (99  Marker) 


Inorganic  Zinc  PCP 
One  Pkg .  Epoxy 
Silicone  Alkyd 


(13)  Marsh  T-Grade  Yellow  (99  Marker) 

(14)  Carco  Orange  (99  Marker) 

(15)  Carco  White  (99  Marker) 

(16)  Dykem  Staining  Yellow 
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TABLE  I  -  (Cond't.) 


PANEL  NO.  COATING  SYSTEM  MARKING  MATERIALS 

#20  Inorganic  Zinc  PCP  (17)  Dykem  Layout  Orange 

One  Pkg.  Epoxy  (18)  Dixon  Redimark 

Silicone  Alkyd  (19)  Ameron  Blue 

(20)  Ameron  Red 

#21  Inorganic  Zinc  PCP  (1)  30-34B  Black  Marker 

Aluminum  Barrier  Coat  (2)  Tempil  Pyromarker  Yellow 

(3)  Tempil  Pyromarker  White 

(4)  Tempil  Pyromarker  Aluminum 

#22  Inorganic  Zinc  PCP  (5)  Nissen  Orange 

Aluminum  Barrier  Coat  (6)  Nissen  Yellow 

(7)  Nissen  White 

(8)  Markal  Paint  Stick 

#23  Inorganic  Zinc  PCP  (9)  Markal  Squeeze  Tube  White 

Aluminum  Barrier  Coat (10)  Markal  Squeeze  Tube  Yellow 

(11)  Penamark” 

(12)  Marsh  T-Grade  White  (99  Marker) 

#24  Inorganic  Zinc  PCP  (13)  Marsh  T-Grade  Yellow  (99  Marker) 

Aluminum  Barrier  Coat  (14)  Carco  Orange  (99  Marker) 

(15)  Carco  White  (99  Marker) 

(16)  Dykem  Staining  Yellow 

#25  Inorganic  Zinc  PCP  (17)  Dykem  Layout  Orange 

Aluminum  Barrier  Coat  (18)  Dixon  Redimark 

(19)  Ameron  Blue 

(20)  Ameron  Red 

#26  Inorganic  Zinc  PCP  (1)  30-34B  Black  Marker 

Inorganic  Zinc  (2)  Tempil  Pyromarker  Yellow 

(3)  Tempil  Pyromarker  White 

(4)  Tempil  Pyromarker  Aluminum 

#27  Inorganic  Zinc  PCP  (5)  Nissen  Orange 

Inorganic  Zinc  (6)  Nissen  Yellow 

(7)  Nissen  White 

(8)  Markal  Paint  Stick 

#28  Inorganic  Zinc  PCP  (9)  Markal  Squeeze  Tube  White 

Inorganic  Zinc  (10)  Markal  Squeeze  Tube  Yellow 

(11)  Penamark 

(12)  Marsh  T-Grade  White  (99  Marker) 

#29  Inorganic  Zinc  PCP  (13)  Marsh  T-Grade  Yellow  (99  Marker) 

Inorganic  Zinc  (14)  Carco  Orange  (99  Marker) 

(15)  Carco  White  (99  Marker) 

(16)  Dykem  Staining  Yellow 
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TABLE  I  -  (Cond't. 


PANEL  NO. 

COATING  SYSTEM 

MARKING  MATERIALS 

#30 

Inorganic  Zinc  PCP 

(17) 

Dykem  Layout  Orange 

Inorganic  Zinc 

(18) 

Dixon  Redimark 

(19) 

Ameron  Blue 

(20) 

Ameron  Red 
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2 . 2 . 2 . 1  Results  of  Tests 


Table  3  gives  the  results  of  tests 
THAT  WERE  PERFORMED  ON  MARKS  EX 
POSED  TO  THE  ATMOSPHERE  AT  4  5  DE 
GREES  FACING  SOUTH  FOR  A  PERIOD  OF 
8 . 5  MONTHS,  In  this  test,  markings 
WERE  MADE  OVER  INORGANIC  ZINC  PRE¬ 
CONSTRUCTION  PRIMER,  WASH  PRIMER, 

AND  SINGLE  PACKAGE  EPOXY  PRIMER. 
Again,  ratings  below  7  WERE  CoN" 
SIDERED  TO  BE  UNACCEPTABLE,  Over 
ZINC.  PRECONSTRUCTION  PRIMER  SIXTEEN 
MARKINGS  PERFORMED  SATISFACTORILY. 
Over  single  package  epoxy  ten  MARK¬ 
INGS  HELD  UP  AND,  OVER  WASH  PRIMER, 
NINETEEN  MARKINGS  PROVED  SATISFAC¬ 
TORY  I LY. 

Ratings  were  based  on  adhesion  to 

THE  PRIMER,  VISIBILITY  OF  THE  MARK 

AFTER  BEING  EXPOSED  TO  SUNLIGHT  WAS 
ALSO  A  PRIME  CRITERIA. 

Only  four  markings  performed  well 
IN  BOTH  SALT  FOG  TESTS  AND  THE  EX¬ 
TERIOR  TESTS.  These  were  the  tempil 
PAINT  MARKERS  AND  THE  INORGANIC 
MATERIALS.  Markal  paint  in  POLY¬ 
ETHYLENE  BOTTLES  PERFORMED 
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SATISFACTORILY  IN  ALL  BUT  ONE 
TEST,  During  production  trial  they 
WORKED  VERY  WELL  EXCEPT  FOR  TWO 
PROBLEMS,  0  N  E  was  that  the  sullp  of 
MATERIAL  WAS  USED  UP  TOO  QUICKLY  AND) 
ON  OVERHEADS  WHEN  THE  FLUID  SUPPLY 
WAS  LOW  THEY  COULD  NOT  BE  USED,  HOW¬ 
EVER,  ONE  ADVANTAGE  OF  THE  BOTTLE  WAS 
THE  FACT  THAT  IT  COULD  BE  REFILLED 
AND  WAS  REUSEABLE.  The  Marsh  T-Grade 
PIGMENTED  INKS  PERFORMEDEXCEPTION - 
ALLY  WELL  OVER  INORGANIC  ZINC  PRE¬ 
CONSTRUCTION  PRIMERS  AND  UNDER 
INORGANIC  ZINC  FULL  BUILD  UP  PRIMERS. 
The  marking  material  manufactured 
in-house  by  Newport  News  Shipbuild¬ 
ing,  PACKAGED  BY  NlSSEN  IN  BALL 

POINT  TUBES,  PROVED  QUITE  SATISFAC¬ 
TORILY  UNDER  TEST,  This  material  has 
EXCELLENT  WEATHERING  CHARACTERISTICS 
AND  IS  TOPCOATABLE  WITH  ALL  COATINGS 
EXCEPT  INORGANIC  ZINCS.  It  is  not 
AFFECTED  BY  THE  SOLVENTS  CONTAINED 
IN  HIGH  PERFORMANCE  COATINGS.  FIG¬ 
URE  2  .  7  ILLUSTRATES  FLAKING  EXPERI¬ 
ENCED  IN  SOME  TESTS  AFTER  EXTERIOR 
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EXPOSURE  WHILE  FIGURE  2.8  SHOWS 

FADING  ON  EXTERIOR  EXPOSURE. 
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Figure  2,5  -  Typical  Salt  Fog  Failure 
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Figure  2,6  -  Typical  Salt  Fog  Failure 
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Figure  2.7  -  Fading  on  Exterior  Exposure 
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MANUFACTURER _ TOPCOAT  MATERIALS _ l 

'  Sanford  ft  a  si:  l’riuer/Silicone  Alkyd 

30-34B  Catalyzed  Epoxy 

Ink  Chi 01 inated  Rubber 

Single  Pkg. Epoxy /Silicone  Alky* 
Alurinum  Rarviev  Coat  — 

Inorganic  line 

Tempi 1  Wash  Primer/Silicone  Alkyd 

Paint  Tube  Catalysed  Epoxy 

Paint  Yellow  Chlorinated  Rubber  .  .  . 

Single  Pkg. Epoxy/Silicone  Alkyc 
Aluminum  Barrier  Coat 
Inorganic  Zinc 


Tempi 1  hash  Primer/Silicone  ALkyd _  _  1-3 

Paint  Tube  Catalysed  Epoxy  6-3 

Paint  White  Chlorinated  Rubber  11-3 

Single  Pkg. Epoxy/Silicc ne  Alkyc  16-3 
Aluminum  Barrier  Coat  2.1-3 

Inorganic  Zinc  . .  26-3 

Tcmpil  Wash  Primer/Silicone  Alkyd  1-4 

Paint  Tube  Catalysed  Epoxy  6-4 

Paint  Altunin.  Chlorinated  Rubber  11-4 

Single  Pkg. Epoxy/Silicc ne  Alkyc  16-4 
Aluminum  Barrier  Coat  21-4 

Inorganic  Zinc  26-4 

Nissen  Wash  Primer/Silicone  A Lkyd  2-5 

Paint  Tube  Catalysed  Epoxy  -  - -  7-5- 

Paint  Orange  Chlorinated  Rubber  12-5 

Single  Pkg. Epoxy/Si licdne  Alkyc  17-5 
Aluminum  Barrier  Coat  22-5 

Inorganic  Zinc  27-5 

N'issen  Wash  Primer/Silicone  A.kyd  2-6 

Paint  Tube  Catalysed  Epoxy  7-6 

Paint  Yellow  Chlorinated  Rubber  12-6 

Single  Pkg. Epoxy/Silicone  Alkydj  17-6 
Aluminum  Barrier  Coat  - -- 

Inorganic  Zinc  27-6 

Xissen  Wash  Primer/Silicone  Alkyd  2-7 

Paint  Tube  CatnLvzcJ  Epoxy  7-7 

Paint  White  Chlorinated  Rubber  12-7 

Single  Pkg. Epoxy/Sil icone  Alkyd  17-7 
Aluminum  Barrier  Coat  22-7 

Inorganic  Zinc  27-7 

Markil  *  Wash  Primer/Silicone  Alkyd  2-8 

Paint  Stick  Catalysed  Epoxy  7-8 

Chlorinated  Rubber  12-8 

Single  Pkg.Epoxy/Silico  ie  Alkyd  17-8 

y  Aluminum  Barrier  Coat  22-8 

«  Inorganic  Zinc _ _  77- R 
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iK'v  li 


M  'XUFACTURER  TOPCOAT  MATERIALS 
M  a  r  k  a  I  hash  Primer/Silicone  Alkyd 

Pol>-3ottle  Catalyzed  Epoxy 
Paint-White  Chlorinated  Rubber 

Single  Pkg.  Epoxy/Si  lie' me  Alky 

Aluminum  barrier  Coat. _ _ 

Inorganic  Zinc 

Markal  Wash  Primer/Silicone  Alkyd 

Poly- Bottle  Catalyzed  Epoxy 

Paint-Yellow  Chlorinated  Rubber  _ 

Single  Pkg. Epoxy/Silicone  Alky 
Aluminum  Barrier  Coat 
Inorganic  Zinc 


Ponamar! 

Stain 


Wash  Primer/Silicone  Alkyd _ 

Catalyzed  Epoxy 
Chlorinated  Rubber 
Single  Pkg. Epoxy/Silicone  Alky] 
Aluminum  Barrier  Coat  | 

Inorganic  Zinc  _.  . . 


Marsh  Wash  Primer/Silicone  Alkyd 

T-Gradc  Catalyzed  Epoxy 

Pigmented  Ink  Chlorinated  Rubber 
White  .  Single  Pkg. Epoxy/Silicone  Alky 

Aluminum  Barrier  Coat 
Inorganic  Zinc 


Marsh  Wash  Primer/Silicone  Alkyd 

T-Gradc  _  Catalyzed  Epoxy 

Pigmented  ink  Chlorinated  Rubber  " 

Yellow  Single  Pkg. Epoxy/Silicone  Alky 

Aluminum  Barrier  Coat 
Inorganic  Zinc 


urange 

Ink 


Dykem 

Yellow 

Stain 


Wash  Primer/Silicone  Alkyd 
Catalyzed  Epoxy 
Chlorinated  Rubber 
Single  Pkg. Epoxy/Silicone  Alkyi 

Aluminum  Barrier  Coat.  _ 

Inorganic  Zinc 

Wash  Primer/Silicone  Alkyd 
Catalyzed  Epoxy  j 

Chlorinated  Rubber 
Single  Pkg. Epoxy/Silicone  Alky< 
Aluminum  Barrier  Coat 
Inorganic  Zinc 

Wash  Primer/Silicone  Alkyd  . 
Catalyzed  Epoxy 
Chlorinated  Rubber 
Single  Pkg. Epoxy/Si licone  Alky< 
Aluminum  Barrier  Coat  .  . 


.3-11  . 
8-11 
13-11 
18-11 
23-11 
28-11  . 
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SAT.T  FOG  EXPOSURE 
TABLE  2  ~  (CONT'D.) 


lfi-z 


J _ Coating  System 

i Inorganic  Zinc  PCP 
Marking  Material 
Wash  Primer 
Silicone  Alkyd 

Inorganic  Zinc  PCP 
Marking  Material 
Wash  Primer 
I  Silicone  Alkyd 

Inorganic  Zinc  PCP 
Marking  Material 
Wash  Primer 
Silicone  Alkyd 

Inorganic  Zinc  PCP 
Marking  Material 
Wash  Primer 
Silicone  Alkyd 

Inorganic  Zinc  PCP 
Marking  Material 
Wash  Primer 
Silicone  Alkyd 

Inorganic  Zinc  PCP 
Marking  Material 
Catalyzed  Epoxy 


Inorganic  Zinc  PCP 
Marking  Material 
Catalyzed  Epoxy 


Inorganic  Zinc  PCP" 
Marking  Material 
Catalyzed  Epoxy 


Tncyganie  Zinc  POP 
Marking  Material 
Catalyzed  Epoxy 


Inorganic  Zinc  PCP 
Marking  Material 
I  Catalyzed  Epoxy 


Inorganic  Zinc  PCP 
Marking  Material 
j Chlorinated  Rubber 


_ _ Mark  ill. g  Mater:  al 

30-34  B  Black  Marker 
Tempil  Pyrdmarker  Yellow 
Tempil  Pyromarxer  Whito 
Tempil  Pyromarker  Alum  Lnum 


Nissen | Orange  | 
Nissen (Yellow  | 
Nissen  White 
Markal I  Paint  siick 


Markal  PolyBot  :le  White 
Markal | PolyBot  ;le  YelL  >w 
Penamark 

Marsh  x-Grade  White 

Marsh  x-Grade  ''ellow 
Carco-Orange 
Carco-White 
Dykem-Staining  Yellow 

Dykem  payout  Orange 
Dixon  Redimark 
Amei’on  Inorgan:  c  Blue 
Ameron  Inorgan:. c  Red 

30-34  I  ■  HI  sick  F«*ks* 

Tempil  Pyromarifer  Yellow 
Tempil  Pyromarker  Whito 
Tempil  Pyromarker  Aluminum 


Nissen  Orange 
Nissen  Yellow 
Nissen  White 
Markal  Paint  Stick 

Markal  PolyBot'  le  Whito 
Markal  Polybotle  Yellow 
Penamark 

Marsh  T-Grado  White. 

lio 

luiu  att  4-ui  huo 

Carco-Qrango 
Carco-Whito 
Dykom-Staining  Yellow 

Dykom  layout  orange 
Dixon  I edimark 
Ameron  Inorganic  Blue 
Ameron  Inorganic  Red 


30-34  B  Black  l|ai’ker  | 
Tempil  Pyromarker  Yellow 
Tempil  Pyromarlter  White  • 


COATING  SYSTEM 
Inorganic  Cine  PCP 
Marking  Material 
Chlorinated  Rubber 


Inorganic  Cine  PC? 
Marking  Material 
Chlorinated  Rubber 


_ MARKING  MATERIAL _ 

Nissen  Orange 
Nissen  Yellow 
Nissen  White 
Markal  Paint  S :ick 

Markal  Poly  Bo  :tle  Whi :e 
Markal  Poly  Bottle  Yel Low 
Panama: 'k 

Marsh  '-Grade  white 


Inorganic  Cmc  PCP 
Marking  Material 

f'li  1  ri-.*  ■?  n  rt  t*  ***1  RnMiAr 


Inorganic  Cine  PCP 
Marking  Material 
Chloriauteu  Rubber 


Inorganic  Zinc  PCP 
'•!.  rking  Material 
Single' Package  Epoxy 
Silicone  Alkyd 

Inorganic  Cine  PCP 
Marking  Material 
Single  Package  Epoxy 
Silicone  Alkyd 

Inorganic  Cine  PCP 
Marking  Material 
Single  Package  Epoxy 
Silicone  Alkyd 

tnorganic  Zinc  PC P 
Marking  Material 
Single  Package  Epoxy 
Silicone  Alkyd 

Inorganic  Cine  PCP 
Mai  king  Material 
Single  Package  Epoxy 
Si  3  icone  Alkyd 

Inorganic  Cine  PCP 
Marking  Material 
Aluminum  Barrier  Coat 


Inorganic  Cine  PCP 
Marking  Material 
Aluminum  Barrier  Coat 


Marsh  "-Grade  Yellow 
Carco  Orange 
Carco  ■■  White 
Dykein  Staining  Yello 

Dykem  Layout  0:-ange 
Dixon  Redimark 


niuw  viJi  jiiiwi  ^uuxv  wj.uv 

Amcron  Inorgan:. c  Red 

30-34B  Black  Marker 
Tempi  1  Pyromarljier  Yell  iw 
Tempi!  Pyromarier  Whit : 
Tempi 1  Pyromarker  Aluminum 

Nissen  Orange 
Nissen  Yellow 
Nissen  White 
Markal  Paint  S ;ick 

Markal  Poly  Boi:tle  Whi  :e 
Markal  Poly  Bo  . tie  Yellow 
Penamark 

Marsh  "-Grade  White 

Marsh  '.  -Grade  ' el low 

Carco  ■  Orange 

Carco  •  White 

Dykem  •  Stainii g  Yellow 

Dykem  Layout  Orange 
Dixon  I edimark 
Ameron  Inorganic  Blue 
Ameron  lnorgan: c  Red 

30-34B  Black  Mi.rker 
Tempil  Pyromarker  Yellow 
Tempil  Pyromarker  Whit  )" 
Tempil  Pyromarker  Aluminum 

Nissen  Orange 
Nissen  Yellow 
Nissen  White 
Markal  Paint  Si  ick 
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f.UPXING  MATERIAL _ 

1  30-34  Black  Marker  Over: 

Inorganic  Bine  PCP 
Vir.'-i  Butvral  Kash  Primer 
Single  Package  Epoxy  .  -- 

5  ;empi 1  Pyromarker  Yellow  Over: 

1  Inorganic  Tine  PCP 

Vinyl  Butvral  lsash  Primer 
i  Single  Package  Epoxy.  !  .  - 

3  |  Tempil  Pyromarker  Knite  Ovc.. 


Inorganic  Zinc  PCP 
Vinyl  Butyral  Kash  Primer 
Single  Package  Epoxy  .. 

Temp 1 1  Pyromarker  Aluminum  J1 

Inorganic  Zinc  PCP 
Vinyl  Butvral  Kash  Primer 
Single  Package  Epoxy  ••  ■ — 
Nissea  Orange  Over: 

Inorganic  Zinc  PCP 
I  \inyl  Butyral  Kash  Primer 
[  Single  Package  Epoxy 
I  Nissen  Yellow  Over: 

Inorganic  Zinc  PCP  . 

Vinyl  Butryal  Kash  Primer 
Single  Package  Epoxy 
Sisson  Khite  Over: 

Inorganic  Zinc  PCP  . 

Vinyl  Butyral  Kash  Primer 
Single  Package  Epoxy 
Markal  Paint  Stick  Over: 

Inorganic  Zinc  PCP 
Vinvl  Butyral  Kash  Primer 
Single  Package  Epoxy 
Markal  Poly  Bottle  Khite: 

Inorganic  Zinc  PCP 
Vinyl  Butyral  Kash  Primer 
Single  Package  Epoxy 
Markal  Poly  Bottle  Yellow: 

Inorganic  Zinc  PCP 
Vinyl  Butyral  Kash  Primer 
Single  Package  Epoxy 
Penamark  Over: 

Inorganic  Zinc  PCP 
Vinyl  Butyral  Kash  Primer 


PYPn^lRE  FOR  1  FOUR  MOk’TH 


Mod.  F:  ded 
SI.  Fared 
SI. .Fared  . 


Excellent 


Excellent 


Excellent 


Excellent 


Excellent 


Excellent 


Excellent 


Excellent 
Excellent 
SI.  Fltked.. 


Excellent 


SI.  Faded 
Excellent 

_  Mod . _ F  aided 


EXPOSURE 


I 


EXTERIOR  EXPOSURE 


Inorganic  Zinc  PCP 
Vinyl  Butyral  Wash  Primer 
Single  Package  Epoxy 
Carco  White  over: 

| Inorganic  Zinc  PCP 
J \ inyl  Butyral  Wash  Primer 
[ Single  Package  Epoxy 
;  Dykem  Staining  Yellow 

( Inorganic  Zinc  PCP 
Vinyl  Butyral  Wash  Primer 
i Single  Package  Epoxy 
Dykem  Layout  Orange 

Inorganic  Zinc  PCP 
!  Vinyl  Butyral  Wasli  Primer 
•  Single  Package  Epoxy 
Dixon  Reclircark  over: 

Inorganic  Zinc  PCP 
Vinyl  Butyral  Wash  Primer 
Single  Package  Epoxy 
Amor on  Inorganic  Blue  over 

Inorganic  Zinc  PCP 
Vinyl  Butyral  Wash  Primer 
Single  Package  Epoxy 
Ameren  Inorganic  Red  ovor; 

Inorganic  Zino  PCP 
Vinyl  Butyral  Wash  Primer 
Single  Package  Epoxy 


